Regulation of cell cycles.
Of the major achievements in cell biology during the last 25 years, none is more important than the understanding of regulation of cell cycles. In 1953 two fundamental observations concerning DNA were made. Watson and Crick suggested that the three-dimensional structure of DNA exists as a double helix with specific base pairings, and Howard and Pelc observed that DNA is replicated during a specific phase in the mitotic cycle. Thus developed the theory of cell cycles. Next, investigators explored which events occur during each phase of the cycle and what controls the readout of the genes of proliferation or differentiation. In 1961, Jacob and Monod proposed that for prokaryotic cells the operon is the mechanism which controls the readout of the genes; and by the end of the 1960s, several investigators had defined the role of cyclic AMP and its mechanism of action at the gene level. The control mechanisms of eukaryotic cells are less well defined. Basically there are two types of regulatory molecules: those that arrive at the cell surface and send messages inside the cell; and those that enter the cell, bind to receptors, and then enter the nucleus to interact with the genes. During the past five to ten years, the cell surface and its receptors have received considerable attention as the recognition and control areas for cell proliferation and differentiation, and currently the role of the cyclic nucleotides and prostaglandins is being investigated. Various model systems are now available for detailed studies of these control mechanisms.